In the 1960s the question was: Why is protein folding so slow? Formation of an a-helix was shown to occur in the 10-7 s time range (1) or faster (2), by using ultrasonic absorption to monitor the helixcoil transition, whereas the refolding reactions of the few proteins studied (3) (4) (5) were in the seconds time range or slower. Today, several examples are known of small proteins that fold considerably faster, in the 10-3 s time range (ref. 6 and references therein).
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In 1968 Levinthal (7, 8) turned the question around. Because the evidence at that time (3, 4, 9) suggested that small proteins fold without observable intermediates, Levinthal (12) . They might be expected to increase the folding rate by providing a structural nucleus, but instead they decrease the folding rate. In the structure of the dimer, the two monomers are intertwined and interact over much of the sequence both by hydrophobic interactions and by main-chain hydrogen bonding in a two-stranded antiparallel 3-sheet (11, 12 (15) .
Recently there has been renewed interest in the hypothesis that small proteins might fold by a nucleation mechanism (16) . The hallmark of a nucleation reaction is the absence of detectable intermediates, and early studies (3) (4) (5) 9) suggested that small proteins fold without observable intermediates. Later work, especially NMR-hydrogen exchange studies (see ref. 17 for review), showed that structural 2627 intermediates are often well populated during the kinetics of refolding, and the nucleation mechanism fell into disfavor. It was revived recently when some particularly small proteins were found to refold rapidly (milliseconds) without detectable intermediates (6, 18, 19) .
There are two basically different nucleation mechanisms. In the first mechanism, the nucleus is formed slowly, after which folding to the native conformation occurs rapidly. In a monomolecular folding reaction, the rate of folding (kf) is the rate of forming the nucleated species (kui). [1]
[la]
In the second mechanism, the nucleus is formed rapidly but is unstable, and the rate of folding is proportional to the small equilibrium fraction of I and to the rate constant kIN for forming the native species from the nucleated species. kul kvU klN kivu f kIu + kUIk)/ [2] [2a]
Chymotrypsin inhibitor 2 has been postulated to refold in a nucleation-limited folding reaction (16) 
